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SYSTEMS ANALYEIS AWD ORGANIZATION THEORY: A CRITIQUE
C. West Churchman
University of California, Berkeley

In America in this century we have seen a number of different
approaches to the study of organizations. Some of these approaches have
ralied primarily on descriptive materials garnered by interviews,
questionnaires , and other types of observation. Usually the research
studies have been done in the style of the different disciplines.
Sociology, for example, has traditicmally emphasized the questionnaire-
interview method; political science has in the past relied very strongly
on lew and political theory as a basis for its observations. In any
aevent , despite the differences in methodologies, the basic idea has been
theat The researcher does not meke any value judgments about the manner
in which the organization carries on its business,

A different approach to organizations has been based on the notion
thet the researcher wishes to arrive at normative judgments. One such
approach wes to discover the "principles" of organizstional planning. A
fanous example was the concept of span control, with the associated
vrinciple that the manager should have no more than seven persons
reporting to him,

In the last two decades, we have seen a quite different approach to
the normative study of organizations, which 1is fraenkly technique oriented
and goes under such labels as operstions research, systems anslysis, or
management science. It is this approach which I want to discuss in this
paper in detail, becsuse I have s feeling that in the 19T0's we will see
2 basic change in its philosophy, a change that may mean a great deal in
the manner in which oréanizations are studied in the futurs by means of

wodels, simylations, and the like,




The following is a brief description of the btasic methodology and
philosophy underlying the normative technique approach to the study of
organizations.

First, the underlying philosophical assumpticn of systems analysic
as spplied to orgenizations is that organizationﬁ are goal oriented in &
very special sense. The approach goes far beyond the simplistic notion
that orgenizations are purposive. It has specificslly sssumed that there
iz a highly centralized geoal structure, and that this gosl structure can
be translated into a "measure of performance": profitability, benefit
minus cost, socizl utility, or whatever.

Becond, the spproach has assumed that the organization can be
subdivided into components which themselves have sub-goals. What cystens
analysis recognized in the 1950's, which apparently had not been recognized
clearly by esrlier organization theorists, was that these sub-goals must
necessarily be in partial conflict. In the 1950's, many opersations
researchers considered this to be & great step forward in the snalysis
of orgenizations. We believed that earlier students of organizsations had
assumed that the organization is one vast cooperative effort, whereas
realistically it is easy enough to see, say, in an industriel organization,
that there is a true conflict between the various divisions of the
crganization and especially between merketing and production, cor between
finance and marketing. Also in the public sector there is inevitebly =
deep conflict between educational programs and defense programs, or
between health and education, and so on.

So enthusiastic were we sbout the notion that one could successiuily
study organizations in terms of the conflich between divisions, fthat we
were so bold as to suggest that operstions research could model the

"whole system." We compared this ides %o the traditional spproach to



orgenizations which have concentrated on one aspect or one divieion of

the total orgenization. The idew of conflict ia well illustrated in
inventory models or in linesr programming. In inventory we recognize

that there ig 8 basic conflict between the rroduction-marketing department'e
goal of satisfyins sustomer demand and the finence department's requirement
to mske gure that not too mich capital is tled up in inventory. In the
mathemabical programing the confliet structure is expressed in terms of
the congtraint =2quations on the ovarrlding objective fumction. The
congtraint aquationa often represeat divisionsl constreints, either in
terms of policies or menpswer limltationsz. These constraints prevent
certaln activitie: from beecoming Soo larsze, although growth mey be one

of the overriding goals of that particular sctivity.

Thug the mathemstical model {or simulation) expresses the underlyivg
conflicte and provides the basis for resolvine them., Thus in methematicel
programing, one maximizes = measure of verformance, which is expressed
as a function of levels of activity of each component of the organization,
subject to certain consiraint equations.

Third, the systems anaiyst was required tc set the system boundaries.
He realized it was not feasible to study the whole world or even s nation
in sny realistic way. In order to be feasible, it was necessary to set
the bowndaries of the system so that the anelysiz could proceed in an
orderly fashion. The boundaries were set by the systems anslyst by
identifying a decision meker, who is usually the chief client of the
eystems analyst. What lies within the system is what this decision makey
can control and changes; what lies in the enviromment of the system are
the things which he cannot control but which nevertheless effect the
performance of the system. Naturally, in practice there hes heen o zres?

deal of art in deciding whe the decision maker is and what the boundsries




of his activities must be.

Hence the complete model represente the measure of performance as o
function of controllable variables and uncontrollable veriasbles. The
latter are often expressed in terms of gome uncertainty calenlus (e.g.,
classical probability theory, Bayesian statistics, or game theory .

Fourth, the systems analyst's task is %o identify one or more
important problem of the deecision meker and to formulate the probloms so
that they can be expressed in terms of a model. The model may or ney nob
be mathematical in character in the semse thet the deductive procedures
may or may not be completely precise. But the model must be rich enough
to‘m out the alternatives aveilsble to the decision meker and ¢o ervable
the systems analyst to estimete optimal solutions. I use the word
"estimate" advisedly, becsuse no systems analyst ever believes thet the
solution he was offering is inevitebly correct. Like all scilentists, he
recognizes that there may be deep errors involved in the asgumptions that
he has mede. Furthermore, a good deal of systems snalysls takes place
under severe date limitations and gaps. We sre lucky to be able to cbta n
the kinds of information that are needed even to make rough estimates.
This situetion, as I said, is charscteristic of all scilence: nevertheless.
systems analysts in the USA have not been overly humble in offering thei
"optimal solution" to decision makers.

Pifth, the systews analyst must ettempt to implement his "sclutions.”
That 1s, he should have an active role in trying to persusde or teach the
decision meker that his recommendation is the correct one and should be
acted upon. It is true that in the early steges of gystems anelysis thi:
prarticular step seems often to have been ignored, especially in the 1050 ¢,
It is accurate to say that meny anelysts simply did not have the

opportunity or did not wish to try to implement their recommencehions.



Instead, the studies were made and reports writtem with the hope that the
manager would read the report and carry through the suggestions ivto
action.

The 1960's, on the other hand, saw a considerable incresse of intercet
in implementation of operations research and systems anelysis solutions.
Here we began to borrow rather heavily from other disciplines, and
especially psychology and socioclogy which heve had & continuing irterest
in what is called "technologicel utiligzation."” The spirit of the studies
of implementation of the 1960's is interesting to note. In many of theu
it is clear that the implementation problem is posed as follows: how can
one persuade the decision maker that the solution is the correct onet 4
more plausible but often neglected alternstive is to teke the failure of
implementation to be a aign that the systems analyst's epproach hes been
incorrect. This point is philosophically very importent. Treditional
science has developed various metheods of verification or refutstion of
theories. These often consist of various designs of experiments. In
gystems analysis the final test is whether or not the solution will be
implemented by the organization. If it is not, then the systems enalyst
must regard this result to be a refutation which impiies thet he must
revise his model or his interpretation of his data. We have elowly come
to realize that managers may heve excellent rsasons Tor not implementing
what we take to be the best estimates of optimal solutions.

Sixth, whether or not the implementation succeeds, if the sysctems
analyst survives, he goes back to step four again. That is to ssy, he

seeks new problems, new prcblem formulations, and hopefully keeps the

process of solution and new problem forrmletion going forever.
I want now to turn to a critique of this basic underiying philosophy

of systems analysis with reapect to orgenizations.
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Strangely enough, the step which hes been singled out in the
literature critical of the systems analysis in Americe has beem the first.
This step, to repeat, states that orgunizstions can be viewed as goal
oriented and specifically eas having a highly centralized goal structure
vhich can be t{ranslsted into a measure of performance. The critice have
tended to argue that not all organizational goals can be quantified. They
have argued that safety, responsibility to personnel, and other welfare
considerations cannot be translated into numbers. Thus, they might agree
that a highway traffic system can be measured in terms of "throughput”
of cars, but they claim that the other goal of the system, the sefety of
the driver, cannot be so translated. The lsbel that was often used in
this eriticism is "reductionist,” which is slmost as bad as being a
revisionist. But we weren't reductionists at all, because essentially
we were following the philosophical tradition of rationalism. We were
arguing that organizations, and specifically the decision makers in
organizations, ought to be consistent in their goal-seeking. If they are
consistent, and 1f an economic goal is one part of the goal structuve,
it is possible in principle to infer that ell other goals cen elsc be
translated into economic values. The logic is falrly simple to {llustrate.
Suppose that the measure of performence of & highway is eapressed as =
funetion of the economic benefits and costs and the safety record. It &
rational decision is made about the design of the highway, then by
straight forwvard mathemstics one can infer the imputed economic velue of
safety. The technique is often used in systems analysis to infer the
costs of loss of limb or life, or illness, =nd so on.

I really doubt that the wey our eritics aimed their errows st us was
velid, perticularly since there wes e much deeper criticism that we sve

gradually beginning to understand as we go into the 9T0's. This criticism



comes from the realization that at least in the public sector of the USA
systems are tending to become "pervasive.” To illustrate this point,
suppose we consider higher education. Traditionally, we have saild theat
the organizations whose purpose is higher educatior are composed ¢f threoe
kinds of individual: ({(a) the students, and specifically those roughly

in the age bracket of 1T to 24 with a few stragglers cn either side, and
(b) the decision mekers, vhom the systems aenalysts try to serve; these
are of two kinds: the administrators, who decide on the amount of suppor:
and its allocation to curriculz, and the faculty, who decide on the metho
and content of curriculum. Hence, in the traditional viewpoint,
administrator, teacher, and student are clearly different classes of
people, with obviously an occasiocnal overlap here and there., If wo use
the philosophy of systems analysis stated above to study eystems cf
higher education, we might try to build an input-output medel. "his hLas
actually been done in several instances in the United States in the past
few years. Here the input is measured in terms of funds end the cutnut
is measured in terms of student graduations translated, perhape, inte
socio~economic benefits.

However, in recent years we've been witnessing what I've cailed
above the pervesive tendency, in whi.c_h students wish to teke on much nore
emphatically the role of decision makers, both as to the support of
curricula and their content.

I said above that the systems snalyst in the 1950°s tended to regssd
the decisi:on maker, i.e., the administrator or the faculty., as the chief
client of his studieaz. But now we are beglmning to weallze thet he mey
have been seriously in: error. If there’s a strong tendeacy at work for
everyone to be the client, and cspecially the student, then 2 model whizh

allocates resowrces by ignoriang this tendency must surely be unrealistio



and, indeed, "impractical." In America there does seem to be & strong
evidence of the pervasive tendency in education. Bducation is a woub-to-
tomb endeavor. Students wish to decide what they should be taught
feculty wish to decide how much funding is needed, and so on.

In order to meke the point about persussiveness more sha.‘rp:.y.‘ sonsider
f.he often-mentioned need to consider second, third, and nth order efizcts
of social policies. This kind of consideration belongs to the traditiora
systems analysis discussed at the beginning of this paper. Every
engineering designer knows that in designing & machine to move u large
mass of dirt, one has to consider the second order effects of the
tempersture of the motor and the danger of explosion.

But pervesiveness is a different kind of comsideration. The engince
can set the boundaries of his machine and talk reslistically eboul the
machine and its enviromment. He is not apt to be concerned with the
tendency of the machine to become everybody (although et times the computer
enthusiasts in America do get to talking this way). It is not the second
and nth order consequences thst concern us in the pervasiveness ol ¢he
system, but rather the spread of the system across a large sector of
humanity.

If there is a strong tendency on the part of systems to become
pervasive, then I think that there are some important implications with
respect to the remaining five polnts listed sbove under the descripiion
of the basic philoscphy of systems anslysis.

The second point was that systems cen be divided into comporents.

But more imporisnt the second point was that the conflict betwesn “he

components can be resolved in terms of the total system goels. This
point 1s beautifully illustrated by the so-called decomposition &l gorithm

where there 1s & seguential resolution of a conflict in terms o “he



objective function of the cen‘bral department of the organization.

But I think that the concept of pervasiveness indicates that the
value systems of the individual within organizations have become s
primary as the organizational goals themselves. Indeed, if ome locks at
the philosophy underlying the traditional systems analysis, one sees that
the analysis could be applied to machines as well as to soecial organizetions.
Somsthing of this sort hes actually occurred, ssy, in the works of Jay

Forrester (Industrial Dynamics, Cambridge: MIT Press, 1961 and Urban

Dynemles, Cambridge: MIT Press, 1969). PForrester's approach is borrowed,
in fact, from an engineering approach to the design of machine systens.
If the components of the gystem themselves have their own value, end if
these values cannot be resolved in terms of system’s goals as decided by
an elite decision meking body, then we can no longer let the systen
objective be the over;-iding consideration.

What I think is required is & dialectical approach. We heve to say
that, in effect, organizations can be viewed as seeking well structured
goals, but any consideration of the attainment of these goals has to he
viewed from the point of view of the fndividuals in the system as well
as the total system. We are, in ‘effedt",- a8 systems analysts, chliged to
give up one traditional concept, nmelyv,_ that there is such & thing us
the best way of looking at the whole organization. In America no one
knows clearly how we broceed in our capability of looking at the system
from these two points of view-—from the .total system point of view and
from the individual _point of view. But it is essential that we explore
the two viewpoints, and especially the individual-oriented one, in great
depth, else the entire value of systems analysis may be lost. Our ain
should ba to invent "models" of organizations in which individual values

form the basis of decision masking; these models, I think, need to be Tar
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richer than classical welfare econcmics suggests.

Next, I said that in the traditional point of view it was necessary
for the systems analyst to recognize that the system has boundaries
determined bj the control capsbility of the decision maker. But if the
pervasive tendency is a correct one, then the decision maker is comstontly
changlng, a8 1s the client of the system, and so also are the boundaries
of the system. Systems analysis now becomes far more dynemic than it wes
under the traditional approsch. The analyst has tc have & capebility of
changing the system boundaries even within the context of a specific
piece of research that he's deing, because in reality the system boundaric
may he chenging in such s manner.

The last three points in the traditional approach state thet the
analyst must seek solutions, attempt to implement them, and then go on
to subsequent problems. But the concept of solution becomes guite

different under the new philosophy. There will still be solutions, 1.

»

there will be stages in the 1life of the systems analyst when he proposes
actions on the basis of his research effort. But now solutions are means
to a larger design effort. They serve two very important functions.
First, the solutions sweep away what we don't want to belabor too long

80 that we can work on the main exeiting, drametic, and ifumporitant espects
of social design. For example, inventory control, production, and
distribution scheduling have often become this type of solution in Americ.
through "packeged" computer programs; in eftfect they help to clean up the
shop in order that we can study more critical problems. Jut second and

more important, solutions ensble us to take design into the real world

and cbserve what becomes of it. The key concept here is “he process
learning. We regard the solution not to be a solution of the mapnager ‘s

eritical problems primarily, but a way in which the manager snd the
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systens analyst together can lesrn sbout the organizetions in which they
live.

It 1g important to note in this regard that the act of observing
whether & suggested solution "worke out” cannot be determined in an
unbizsed manner. All observation in systeme analysis is based on sn
assumption about the nature of reality, and different judgments will
occuy depending on which essumptions are made. Implementation of design,
therefore, provides still another basis for exercising our ability to
create imagery, which is the heart of all systems design.

It I am correct in saying thet there will be an importent shift in
the basic underlying philosophy of systems analysis, then I think such s
shift must be labeled a "new sciencs." The traditiomel forme of science
in which sclentists were obliged temporarily to settle on one medel of
reality and one way of gathering so-called objective evidence must be
relinquished. "Techniques" will continue to be an important part of the
future of systems approach, but they will be minor compared to the attemp!
to see how systems analysts' capability can be used in an ers in which
individuals will have more and more of & role in the decision making of
orgenizations, and in which problems such as health, education, and

production, snd so on, become more znd more indistinguishsble.




